A well designed outcomes research study was performed in which 20 primary care physicians were selected to participate. Each physician had more than 30 fibromyalgia patients in their practice. The study design consisted of four phases. In phase one, physicians undertook a self-assessment of their practice. Phase two of the study involved diagnosis and treatment of a virtual case vignette. The third phase consisted of analysis of the data from phase two and providing feedback from an expert rheumatologist, and the fourth phase was to complete patient report forms for five patients in their practice. The year-long study was completed by 12 physicians and resulted in data on 60 patients. The results of this study provide an insight into how physicians are diagnosing and treating patients with fibromyalgia. In this study, we transition from continuing medical education to physician behavior to patient outcomes.
Introduction
An assessment of practice-based continuing medical education using patient report forms was described by Finestone in 1986, [1] [2] [3] and has become the basis for performance improvement continuing medical education maintenance of certification part IV. 4 We report our experience with four different online continuing medical education initiatives concerning diagnosis and treatment of patients with fibromyalgia. To complete each initiative successfully, the physicians had to view the content, take a post-test, and complete an evaluation of the initiative. The four online initiatives used different formats of education. One program was designed as a didactic presentation where experts provided information related to epidemiology, pathophysiology, and the importance of history-taking and complete physical examination including examination of tender points. They also provided insight into diagnosis and treatment of fibromyalgia. In addition, noneducational tools such as downloadable PDFs of all medications approved by the US Food and Drug Administration for treatment of fibromyalgia and pain medications, including opioids and over-the-counter nonsteroidal anti-inflammatory drugs, were provided as a reference point. The second program covered patient-physician interaction (role-playing) showing the importance of taking a history and performing a physical examination in the diagnosis of fibromyalgia. The physician demonstrated the technique for how to check for tender points. The third program involved case-based education, including discussion and debate among expert rheumatologists. The fourth program was case-based education with three decision points.
A total of 20,330 health care professionals participated in these four initiatives, and 2468 continuing medical education certificates and 1003 continuing education certificates were issued.
Twenty physicians were selected to participate in the outcomes study. The characteristics of their practices were not known. A self-assessment form, consisting of five questions, was sent to these 20 physicians. We estimated that it would take 5-10 minutes to complete the self-assessment form. All 20 physicians completed the self-assessment form. The second phase of the study involved diagnosis and treatment of a virtual case vignette. Twelve physicians completed the virtual case. The third phase of the study involved analysis of the data provided in phase two of the study and providing feedback to the participants on their performance via a teleconference. Phase four of the study involved chart reviews and completing the patient report forms [1] [2] [3] for five patients. We received data from 60 patients to draw clinically significant conclusions.
Materials and methods
The objectives of the educational outcomes measurement were to determine changes in knowledge, competence, and performance at the patient level. A well designed outcomes measurement was planned to study the variations and similarities between physicians regarding diagnosis and treatment of patients with fibromyalgia. Two hundred primary care physicians were selected randomly from a pool of 2468 physicians from which 20 physicians were recruited in the outcomes analysis of the online initiatives. The requirement to become a part of the study was that each of these physicians should have more than 30 patients with fibromyalgia in their practice and be willing to make a written commitment to complete the study. Other characteristics of their practices were not known. The data were analyzed to see how many physicians had participated in all four educational initiatives. All 20 physicians had participated in at least two of the online initiatives offered by the office for continuing medical education at Temple University School of Medicine.
In phase one, each physician was required to complete a self-assessment form consisting of five questions as shown in Table 1 . In phase two, the participating physicians were asked to diagnose and treat the virtual case shown in Table 2 . Phase three of the study involved analysis of the virtual case study data and providing feedback to the participants on their performance via teleconference. In the fourth phase, the participating physicians completed and submitted the patient report form shown in Table 3 for five patients with fibromyalgia in their respective practices.
Results
Completed self-assessment forms were received from all 20 participating physicians. The results of the phase one studies were analyzed. It is interesting to note that Table 2 The virtual case Carol is a 47-year-old female. She has been your patient for the last 20 years. Three years ago, she was diagnosed as having rheumatoid arthritis. She is on oral methotrexate, 20 mg weekly and has been feeling well. She sees her rheumatologist at regular intervals for laboratory tests and follow-up care. She visits your office once every 6 months. She presents to your office for a routine visit and complains of anxiety, depression, increased generalized stiffness, pain all over, fatigue, and poor quality sleep. These symptoms have negatively affected her quality of life. You check her joints for inflammation, the soft tissues for tender points (14/18 tender point sites are painful), order laboratory tests, including sedimentation rate and C-reactive protein, and prescribe a selective serotonin reuptake inhibitor, escitalopram (Lexapro ® 10 mg/day). You ask her to take an over-the-counter nonsteroidal anti-inflammatory drug and to see you again in 2-3 weeks Laboratory test results Erythrocyte sedimentation rate 25 mm/hour C-reactive protein 5 mg/L She visits your office 3 weeks later. Her mood is better. However, she is still somewhat depressed because she is having pain and is unable to sleep. She tells you that her pain medication just did not seem to help. During questioning you find out that her family history is unremarkable. Carol does not smoke tobacco nor drink alcohol. however, she admits she was abused as a child 1. What is her diagnosis?  Chronic fatigue syndrome  Fibromyalgia 2. What are the next best steps for Carol?  Start with nonpharmacologic therapies  heat therapy, particularly at tender points  Phototherapy  Cognitive behavioral therapy
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Dovepress the approach to diagnosis was highly variable. Ten of 20 participants made the diagnosis of the disease during the first visit based on clinical symptoms and results of physical examination. However, these ten physicians ordered other tests, either to ensure that the patient did not have comorbid conditions or to confirm their diagnosis (see Table 4 ).
The ten participants who did not make the diagnosis of the disease during the first visit used the criteria of exclusions to eventually diagnose fibromyalgia. These ten participants indicated that it took them anywhere from 3 months to 5 years to diagnose fibromyalgia. Although they performed the physical examination and took a detailed history, they still history-taking helps the proper diagnosis, pain, stiffness, fatigue, mood disturbances, lack of inflammation, emotional trauma, childhood abuse, anxiety, psychologic component, accident, emotional trauma, lack of sleep, effect on life style, quality of life, flash back, nightmares, and diet
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used the process of exclusion to make the diagnosis. They performed all the diagnostic tests to rule out autoimmune disease, such as rheumatoid arthritis and lupus. In addition, they performed a large number of further tests to rule out other diseases (see Table 4 ). The consistencies found among the 20 participating physicians were that all 20 took detailed histories from the patients, did physical examinations to check the patients' tender points, and did tests to check for autoimmune diseases, whether to confirm the diagnosis of fibromyalgia they had initially made or to exclude the diagnosis of autoimmune diseases. Although three physicians indicated that they did not order tests to rule out autoimmune disease, they did list a number of tests they ordered which are used to rule out autoimmune disease (see Table 4 ).
The second phase of the study included the diagnosis and treatment of a virtual patient. Twelve physicians took part in phase two of the study. The data from these studies indicated that 11 participants were able to diagnose the patient as having fibromyalgia. One participant thought the virtual patient had chronic fatigue syndrome. There was a big variation in how participants treated the virtual patient. Four participants were very conservative in their approach and treated the patient only with nonpharmacologic therapies. Two participants changed the patient from Lexapro ® (escitalopram oxalate) to Cymbalta ® (duloxetine HCI). Four participants were very aggressive in their therapy and treated the patient with Cymbalta and Elavil ® (amitriptyline hydrochloride) or Cymbalta and Savella ® (milnacipran HCl) and other nonpharmacologic therapies, including cognitive behavioral therapy. One physician treated the patient with Cymbalta and cognitive behavioral therapy, and another physician treated the patient with Elavil and other nonpharmacologic therapies (see Table 5 ).
Phase three of the study involved analysis of the data and providing feedback to the participants on their performance. We were unable to coordinate a teleconference between all the study participants and the expert rheumatologist. Although this step would have helped to educate the participating physicians further, it had no affect on the outcomes submit your manuscript | www.dovepress.com because all of these physicians had participated in at least two educational initiatives on fibromyalgia sponsored by Temple University School of Medicine. Twelve physicians participated in phase four of the study in which physicians reported on the symptoms and treatment of five different sets of patients that each physician had treated for fibromyalgia. Of the 60 patients, 56 were female and four were male. All 60 patients were obese. Listed in Table 6A , B, and C are the numbers of cases in which various symptoms (Table 6A) , pharmacologic treatments (Table 6B) , and nonpharmacologic treatments (Table 6C) were reported for the 60 patients.
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Most patients reported fatigue (95%) and disturbed sleep (90%) as the primary symptoms of fibromyalgia. Physicians' primary recommended treatments were patient education (92%) and cardiovascular exercise (63%). The most common recommended pharmacologic treatments were NSAIDs (58%), Lyrica ® (57%), Cymbalta (53%), and narcotics (45%). Given that Ultram ® (tramadol) is a narcotic-like pain reliever used to treat moderate to severe pain, it is reasonable to conclude that almost 85% of the patients were on some kind of narcotic medication (see Table 6B ) in addition to medications approved by the Food and Drug Administration for management of fibromyalgia.
Each patient was assessed using a numeric rating scale.
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The patients were asked to rate their pain intensity by selecting a number on a scale from 0 to 10 (11-point scale). A zero would mean "no pain" and a ten (10) would mean "pain as bad as it could be." The distribution of numeric rating scale pain scores are listed in Table 7A . The average pain score reported by patients was 7.0 with most scores reported in the range of 6-8 (70%).
In all but one case, patients reported having two or more symptoms. On average, patients reported six different symptoms related to fibromyalgia, with 49% reporting 7-9 symptoms (see Table 7B ).
Physicians recommended, on average, 3.7 pharmacologic treatments and 3.3 nonpharmacologic treatments (see Table 7C and D). Physicians tended to agree on their measurement of patients' reported pain scores. Overall, physicians reported an average patient pain score of 7.1 on a 10-point scale, and no statistical differences were found among the ratings of the 12 physicians [F (1,11) = 0.91, P = 0.53].
Physicians reported an average of 6.0 symptoms for each patient treated, with the number of reported symptoms ranging from one symptom for one patient to nine reported for four patients. The results of an analysis of covariance showed a significant effect for physicians [F (1,11) = 3.31, P , 0.01] as well as a significant effect of the covariate (pain scores) [F (1,11) = 12.11, P , 0.001].
Treatments did not differ significantly between the number of pharmacologic and the number of nonpharmacologic treatments recommended. Physicians recommended, on average, four pharmacologic treatments compared with three nonpharmacologic treatments [t (1,59) = 1.73, P , 0.09].
Physicians differed with regard to the number of pharmacologic treatments they recommended. Analysis of covariance showed a significant effect for physicians [F (1,11) = 3.02, P , 0.01], as well as a significant effect of the covariate (pain scores) [F = 12.11, P , 0.01].
submit your manuscript | www.dovepress.com Similarly, physicians differed with regard to the number of nonpharmacologic treatments they recommended. Analysis of covariance showed a significant effect for physicians [F (1,11) = 2.23, P , 0.05], without a significant effect of the covariate (pain scores) [F = 0.25, P , 0.62].
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Discussion
We looked at the clinical behavior of the physicians using a virtual case vignette and patient report form. The results of our study indicate that fibromyalgia is not only difficult to diagnose but is difficult to treat and remains poorly understood by primary care providers because its symptoms can resemble those of many other diseases. According to Blotman et al, 13.1% of general practitioners made no distinction between fibromyalgia and depression compared with 6.4% of rheumatologists. 8 Accurate diagnosis and effective treatment often elude affected patients for years, as shown in Table 4 . Diagnosing and managing this disorder is a complex process for both providers and patients, because definitive objective testing does not yet exist and a number of physicians are still using the process of elimination to diagnose patients with fibromyalgia. The results of our study indicate that treatment of fibromyalgia can involve a multimodal mix of nonpharmacologic and pharmacotherapeutic regimens, as seen in Table 6 . This can have a negative effect on quality of life for the patient.
The comorbidities associated with fibromyalgia further complicate the diagnosis and management of this condition, so primary care providers must know how to recognize these comorbidities in order to manage patients properly (see Table 6 ). Primary care clinicians play a critical role in educating and guiding patients through their illnesses. Becoming more familiar with fibromyalgia and its related conditions will help clinicians and their patients develop an integrative approach to symptom management. The results presented in this study indicate that there are some similarities but a lot of variables, as far as diagnosis and treatment of the disease is concerned. Early diagnosis would be helpful to improve the quality of life of the patient and hopefully prevent the comorbidities associated with the disease. According to Buckwalter and Lappin, fibromyalgia typically has an insidious onset and variable course that can make diagnosis difficult. 9 However, most patients with the disease benefit from early diagnosis and early nonoperative treatments including patient education, patient participation in disease treatment, activity modification, assistive devices, and medications.
Another interesting observation is that, according to criteria published by the American College of Rheumatology (ACR), 10 the diagnosis of fibromyalgia requires the presence of chronic widespread pain in combination with tenderness on examination at 11 or more of 18 anatomic sites, known as tender points. In this study, 33% of the patients did not meet the ACR criteria and had fewer than 11 tender points. The manuscript management system is completely online and includes a very quick and fair peer-review system, which is all easy to use. Visit http://www.dovepress.com/testimonials.php to read real quotes from published authors.
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This could add further delay in the diagnosis of the disease. It is quite possible that although primary care physicians know how to check the tender points, they may not have mastery of the practice. Similar observations were reported by Blotman et al. They showed that there are discrepancies in the diagnosis of fibromyalgia made based on tenderness that occurs in precise localized areas of the body (trigger points) by rheumatologists and general practitioners. According to them, rheumatologists were accurate 94% of the time while general practitioners exhibited an accuracy rate of only 79%. 8 The lack of national guidelines makes it difficult for primary care physicians to diagnose and treat patients with fibromyalgia effectively. Hands-on education on how to check tender points for primary care physicians would be of great help. Education tied with maintenance of certification part IV performance improvement continuing medical education for primary care physicians might be helpful in reducing the time until diagnosis and treatment, and hopefully, a greater number of physicians would be willing to participate in the initiative if it was approved by the American Board of Family Physicians and American Board of Internal Medicine.
Conclusion
There are some similarities but a lot of variations regarding how physicians are diagnosing and treating patients with fibromyalgia. A majority of these patients are on multiple pharmacologic and nonpharmacologic therapies, indicating that the disease has an enormous effect on health-related quality of life.
